
WILL THE SUBMARINE
England's Success in Defending Coast

and Bottling German Fleet Held
an Argument for Big Fighters

H VM. I.KtlVAttl) CATIICA11T.
feeling grows perceptibly,"

TIIM a lending daily
"that the submarine

Is the naval weapon (if the
future." To the lay mind there Is
much to Inspire this feeling In the
fpcctnculnr. If relatively Infrequent,
fucces of Oerman submarine. In at-
tack on Hrltlsh warships.

The battleship of to-d- Is, like the
fhlp of the lino of nil ages, the most
effective, combination of power to
strike and strength to resist which It
I po.lble at this time to tlont and
drive at fair speed, When such a
mobile fortress, carrying nearly a
thousand men, Is sunk In a few min-
utes by a torpedo fired from nn unseen
mbmarlr.e the swiftness and complet-
er's of the tragedy shock the world.
And the helplessness of the huge ship
against such n stilettolike blow from
the depths may well stir the question:
"Is nut the dreadnought's day done?"

This question lias been asked before
morn than forty years ago, when the

Whitehead torpedo, the ancestor of tho
sivnge slayer of first appeared.
The Hrltlsh Admiralty of that tlmo
Answered It with the announcement
that Kngland would build no more bat-
tleships; that the new wenpon would
drive them from the teas. And yet In
the years since then, although the

torpedo has made marvellous
advance In speed, rnngo and deadli-
nes?, the battleship has more than held
Its own In Its steady progress from
the prlmltlvo Monitor tyiw to the
fuperdreadnoughts and battle cruisers
of our time. To-da- y both England and
Germany are building dreadnoughts
with furious energy, and the General
Hoard of the United States navy said
In Us last annual report:

"What has been true throughout all
mvnl wars of tho past and what Is
equally truo y Is that the back-
bone of any navy that can command
the sea consists of the strongest sea-
going, seakeeplng ships of Its day
that Is, of Its battleships.'"

To tho great body of naval men,
therefore, the asrumptlon that the sub-
marine has been a cardinal factor In
the purely military work of this war
jpems unwarranted. Except In the
fact that they have Imposed a nerve
wracking watchfulness nnd nn unceasi-ng aircraft nnd destroyer patrol the
effect of German submarines In pre-
venting or obstructing materially the
major operations of the Hrltlsh fleet
has been practically negligible.

The primary function of a battle
fleet In war Is to gain nnd hold com-min- d

of the sea, for that command
means that the enemy's fleet will be
penned up or destroyed, that his mili-
tary expeditions, for Invasion dare
rot put to sea, that his fast cruisers
cannot escape to ravage tho trade
routes, that his ports will be block-nJe- d,

his merchant marine swept from
the ccean nnd his overseas possessions
Isolated nnd reduced. All this and
more the British Ileet has done.

England's naval mobilization a day
before war began found tho German
fleet momentarily unready and vir-
tually imprisoned It In Its homo ports.
No one except Admiralty officials nnd
the German spy system knows the
exact location of Admlrnt Jellleoe's
force. It may be on the north coast
of Ireland. In the Orkneys or else-
where, rtut. wherever It Is, its silent
suns by the mere dread of their still
latent power have held German naval
stringth In leash.

Strategically that fleet has been n
main, if not tho chief, factor In the
western theatre of war In protecting
thn Frcrech seaboard, In covering the
landing of Hrltlsh troops In France
and In keeping England Itself from in-

vasion. As the London Ttmrx says,
"The British navy set free the whole
military forces of the empire" and all
'his despite the submarine, which dur-
ing ten months of war has sunk only
about ten Hrltlsh warships, nnd these
successful, attacks were made either
under cover of darkness (Formidable
nnd Triumph) or on ships steaming

ENGLAND'S PLANS
Greatest Fleet of Aero-

planes in the.;World
Said to Have Been As-

sembled by Extraor-
dinary Effort

G writer of the following
article returned to New York re
cently after, spending several
months in the war zones of Eu-- ,
rope. While abroad he had un-

usual opportunities for obtaining
information in regard to matters
concerning military aviation.

months of extraordinaryAI'TEH Great Hrltaln has as
sembled tho greatest fleet of

icr'iiiuties In the world. An aerial
cjihimIuh of unprecedented scale Is,
' ts believed, about to bo launched
"CdiTst (lertnany with her squadrons
if '.i i.pelitiH nnd Taubes.

Or- in it Is that the supremacy
"l air will be decided aloft, nero-- I

an' ngnlnst airship, for this war
has neluslvely proved that every
firm ,,i aircraft Is almost Immune
'f'.ii. ii'.vk from below,

" s In England during the first
'Ik tii .ntbs of the war, nnd spent
" er . deal of my time ut the naval
iM h itarv aerodromes at Hendon
an' li kliinds From friends, oltl-f- "-

the Itoyai .Naval Air Service,
1 w e,i that England was deter- -

romi ,f possdile, to rule the "cen-
tra as effectively ns she does
lb. ., ,

'no. r S'ecr'tary of State for Wnr
m Hie Hrltlsh House of Com-nvT- .n

n ently let In a llttlo light on
",' Mon w hen he said thnt Orcat

"fits n r, ,w bad ten times as mnny
aviainra as -- lie nad nt lne outbreak

slowly (Abouklr, Cressy nnd Hogue)
or nt anchor (Niger). Large, deep
draught ships at low speed havo been
Its chief victims.

These results, however, cast no re-
flection upon German nblllty nnd dar-
ing on the sen. In safeguarding Its
markedly weaker battlo fleet In home
puns me uermnn naval ueneral Starr
lias been governed by tlmo honored
strategical principle. Its submarines
have been most potent ngents In de-
fending those ports nnd thn ndjaccnt
coast. That, militarily, they hnvo done
relatively little, else Is due to tho fact
that !n Its present development tho
submarine Is primarily but n const de-
fender. Simon Lake, the Nestor of
submarine design, says In tho Scien-
tific Amcrlcnn:

"To Intercept a battleship at sea
even a high speed submarine must lie
In wait, perhaps for days or even
weeks nt a time, much like a gunner
In a 'blind.'"

Hence a very large force of sub-
marines of long radius of action would
have been required to cover the great
war area formed by the 1,700 miles of
Hrltlsh coast line, and to prevent tho
rnlds on the Hlght of Helgolnnd, the
mine sweeping In the North Sea, the
destruction of the Hluchcr nnd the
transport of a million Hrltlsh troops
to France. The other lending events
of the war the sinking of Von Spec's
squadron, the Emden nml th rtrau- -
den, nnd the transport of large forces j

in iruops irom mo wiue worm over to
England nnd tho Dardanelles were
all distant, high seas work which the
submarine, on those high sens nnd In
Its present development, could not
possibly prevent.

And yet even In action In restricted
areas the undersea fighter has not
shown itself all powerful. As wit-
ness the comparative Immunity of the
great allied fleet about ninety inits
In nil assembled at the Dardanelles,
although bombarding warships, steam-
ing slowly! are easy nrev for sub.
marines. In less degree this Is true
nlso of England's great Ileet. Sub-
marines will never have a more favor-
able rleld than the mist enshrouded
North Sea and no larger qunrry than
the vast Hrltlsh nrmnda of more than
150 vessels of all classes gathered in
or near those stormy waters.

The submarine, when It scores, Is
the most deadly weapon In naval war-
fare. Hut, ns Admiral Wlnterhnlter
of our navy says, "They nre dangerous
when they hit. The number of times
they have not hit is legion." As to
the Husso-.Tnpane- wnr, Admiral Sir
Heglnald distance said: "In nil some
200 or 300 torpedoes were fired, nnd of
these nbout 5 per cent, resulted In
hits. Even so many of these con-
cerned ships at rest or moving slowly,
nnd only about 2 per cent, of the tor-
pedoes fired nt ships In motion reached
their mark." After six months of this
war an English authority estimated
that for every hit on a warship Oer-
man submarines had made ninety
misses.

This Inaccuracy Is not the fault of
the torpedo, which Is almost unerring,
but of the difficulty In aiming It. The
little cigar shaped submarine boat
twenty-on- e Inches In diameter nnd
twenty-on- e feet long In maximum
sizes Is launched by compressed nir
from a torpedo tube on n battleship, or
a destroyer, or In n submarine. A
nressure dlnnhmiMii wltMn it

' Ing a horizontal rudder, holds It at
a predetermined depth. Gyroscopic
mechanism, actuating a vertical rud-
der, keeps It absolutely true to its
course, tit has turbine engines and
two propellers, driven by heated air at
2,200 pounds pressure.

Its speed, range and weight of ex-
plosive depend on the uses for which
It Is designed long range work from
battleships or close quarters fighting
1)1 submarines. The mnilern XVlilln- -
head torpedo, carrying M0 pounds of .

explosive, has n range of 11,000 yards
nt an average speed of 30 knots. The
English IS Inch travels at 40 knots
for 1,000 yards. Our Hllss-I.eavl- tt Is

of war. As last August there were
In. the country' about 750 airmen It
must follow that their number has
since been Increased to somewhere
around 7,000. As for new aeroplanes,
It has been officially stated that most
of the latest machines In tho Royal
Naval Air Service and the Royal Fly-

ing Corps can fly anywhere between
one hundred and one hundred and
fifty miles nn hour.

Up to the present stage of the war
Germany's air fleet of both neroplan?s
and airships has proved a compara-
tive failure. They have not fulfilled
the threat of blowing the Hrltlsh Isles
off tho map. Hrltlsh alrmon in co-

operation with the French have shown
their superiority time nnd ngnln.
This has been conceded by many in-

dependent observers.
The Germans have not so far at-

tempted an air rnld on Great Hrltaln
on an extensive scnle. They hnvo
yet to send out their air fleet, and
they, too, have been making colossal

efforts to perfeot their plans, Hoth tho
people nnd the army nnd navy In

Kngland have been buoyed up with
expectations as to what will happen
when the great aerial conflict opens
In grim earnest.

It Is now believed In England that
Germany plnns a simultaneous attack
by land and sea. The proposal, It is
said. Is to send three aerial fleets,
each consisting of one Zeppelin nnd
four aeroplanes, on a raiding oxpedl
tlon over Kngland by way of the south
coast, tho Thames estuary and the
Wash and concentrating on London,

The Zeppelins are Intended to attack
Hrltlsh camps and other Important
polntH with exploslvo und Incendiary
bombs. If they ore at all successful,
they will proceed toward London, spe.
daily aiming at the fortlflcutlons and
docks of tho lower Thames.

Tho plan Is for the Zeppelins to pro.
ceed with tho work of destruction
while the aeroplanes act as defending
flotillas. It Is not explaJned, however,
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Two of the German U type in the North Sea with only their

credited officially with a maximum
range of ln.ooo yards.

The charge, usually of gun cotton,
Is loaded in the war head ir noe nnd
explodes on Impact ngnlnst the enemy
hull. It may be replaced by the tor-
pedo gun, invented by Commander
Oleland Davis, 1'. S. N which, dis-

charged on Impact, sends nn S inch
shell carrying forty pounds of gun
cotton Into the vitals ofthe doomed
ship.

The submarines serving In the

m

11,

world's navies nre of all ages from
1SIK onward nnd present many
turns in details of construction,
llroadly "peaking they may be divided
Into two general types, both originat-
ing In America: the Holland, which
dives like a porpoise, nnd the Lake,
which descends nn nn even keel.

Although complex In detail the sub-

marine Is essentially very simple. It
is but a torpedo bo.it, which can be
driven on the surface by heavy oil
englnes and which when submerged

BATTLESHIPS. FROM THE SEA?
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submarines running periscopes
overhead.

by filling Its bal'at nnd trimming
tanks can be propelled by electric
motors, actuated by current from
storage batteries charged In surface
running. To return to the latter, the
tanks nre emptied by air pressure or
pumps.

While manoeuvring submerged the
boat has a slight reserve buoyancy
(200 to son pounds), which tends to
lift It tn the surface. This teudemy
Is resist, d either by a boriznntal rud- -

tlr;it the mi-r- l Mul

in the at

A
tVyr M by the Wtutrtrtr rltiing

ders on the sides of the hull, which
steer the boat in a vertli.ii plane.
When on the bottom the
suhmni itie has negative
that is. with full tanks It N heavier
than an equal volume of water. The
air contained in the hull will last the
crew for hour". It can
then be puritled, or additional ,nr al-

lowed to leak out from the pressure
tanks to replace the foul air

Th'io are three cLimsps of theso
llghtd for batbor pro- -

TO FIGHT GERMANY IN THE AIR

Rigging aeroplanes Central Flying School Utiavon.

showing. German seaplane

"sieeptng"
buoyancy,

twenty-fou- r

expelled.

nrderw.i'er

Despite Activity of U Boats Writer
Points Out That She Has Swept

Oceans Clear of Enemy Ships
tectum, coast defence (2"0 to COO tons)
mid the projected soakeeplng or Ileet
submarine (1,200 tons). Some of these
boats carry bow torpedo tubov only,
siune bow nnd stern tubes, and others
external deck tubes also.

Tlie bull of the two former classes
Is clnuiliir In cross section nt the
middle, tapering to ellipses at bow nml
stern. The test depth fur modern
designs Is usually ISO feet. In
tii.itiieuvrlng, however, If accident oc-

curs at 100 feet or more the chanco of
rNIng to safety Is slim

The time required for unrigging to
submerge averages about live minutes.
A running dive from the awash con- -

dltlou may bo mode In from 30 seconds
to 2'i minutes. The lost l'-2- !, which

i was until recently the last word in
i German construction, displaced urXjut

1.000 tons, Imil speed mi the surface
of eighteen knots ntul submerged of
ten nnd a surface cruising radius of

; 2.000 miles. She was equipped with
four torpedo tubes, two fourteen
pounder guns and two high angle one
pounder guns for repelling nlrcraft,
In general modern submarines can run
nt maximum speed submerged for
r.bout one hour and for twentyftnir
hours nt one-thir- d that speed.

In clear weather the submerged
submarine enn see a large ship eight
miles awny through It periscope, a
collnpslble ertlcal tube lltted with

, lenses nnd prisms, which gives the
enmmanuer i new kko mat tnrougn
n telescopn on the snrfnee, Shu can
both speak and hear for distances
varying, nocordlng to conditions, from
one to eight miles through the
IVsscnden oscillator, a vibrating
diaphragm fitted In ench bow, whlcV
either transmits sound waves to or
receives Siem from the surrounding
water. The vibrations of these
diaphragms are gathered by the micro- -
phone nnd conveyed to the telephone
receiver In the conning tower, or vice
vern,

i Tho vessel ! steered by the gyro-- I
scoplc compnss, which, by eliminating

. the sluggishness and deviation of the
magnetic needle, has opened tho Seven
Seas to these boats. Large sub-- 1

marines of recent construction have
s.eeplng accommodations, steam heat.
electric cookers nnd refrigerators for
fresh food.

The dimness of twilight and dawn,
fog and the rough surface of a choppy
sea all favor submarine attack. Even
In other conditions the boat can

I scarcely be distinguished five or six
miles away. Apparently the sub
marine should have fair chances of
success wlh so accurate a projectile
as the torpedo, If Its aim were not
frequently defective.

T.ik tlw question of sight and dis
tance: If n tangent to the curved
Mirface of the sea be assumed to
sweep around from the top of a perl-sco-

with the maximum exposure of
I twenty feet it will describe a sea horl- -

7iiti h.'ivlnt !i riiillltu itf 1O00O vnrda
which Is thus the limit of the sub-- 1

marine's vision. At this distance a
dreadnought is to It but a dot tilling
one degree--- 1 -- SilOth --of its horizon.
To find and lire at wirh a makes
long range work very unreliable and
td.--ii decidedly costly with torpedoes

,nt .O00 or more each. So the sub- -
marine Is perforce a close quarters
lighter at a torpedo range of not more
than 2.000 yards.

When the enemy Is sighted, six
mdri or more away, the submarine
commander takes his bearing", with- -

draws his periscope and by the gyro- -
scnpic compass steer" nn accurate

i course to within torpedo range, pref-erabl- y

."'00 yards. Then the periscope
is exposed Just enough for aiming and
the torpedo Is fired.

The latter Is aimed by pointing the
boat, which Is the torpedo gun. For
a moving target and with torpedoes

' capable of angle lire the angle be-

tween the torpedo's path and the line
be ween the boat and Its target Is set
by the torpedo director, an automatic
Instrument.

The chief difficulty In aiming lies In
the fact that while the submarinej

ON A HUGE SCALE
what the Hrltlsh airmen will be doing
while hII this is going on.

When wnr broke out Germany had
something like SOU Tnube monoplanes i

and loo biplanes. In till" respect she
wns the best equipped of all the com-

batants, and her success In the early
days of the war was In great measure,
due to the manner in which her air-
men, who were practically unham-
pered, cooperated with her nrtlllery.

During the struggle around lions
the French aircraft were on the
e-Lorraine border, or nt the I'.trls
base, owing to miscalculated plans, and
the few Hrltlsh airmen were hope
lessly outnumbered. Hut all that has
been changed, nnd even us regards
numbers Germany no longer has a
superiority In smaller aircraft.

Kngland is not building up with
feverish haste n mighty Ileet of aero-
planes for the plltpos,. of defence only.
She Is, I have been authoritatively in-

formed, planning to carry the cam-
paign Into the enemv's country or,
perhaps It would be more correct to
mi. client's skies. 1 have a relative
in Ktigl.iiid who tells me that "every-
body" s talking about the "forth-eom.ii- g

raid on German cities."
II y informant also tells me that he

has received a War Olllce contract to
build loo neroplane wln's u week until
fiutlier orders, and that other firms In
bm neighborhood besides his own have
received similar orders. As theso
In ins nro In normal times engnged In
erecting small miburlmn homes It may
be seen that unusual efforts nre being
made In Great Hrltaln to get together
nn air fleet of overwhelming propor-- 1

Hons,
For the purpose of warding off nt-- I

tacks of hostile aircraft Kuglatid has
now nir stations dotted nil around her
coasts, more particularly, of course,
along the shores of the North Sea.
Some of these are situated at Knst-churc- h,

Palshot, Isle of Grain, Felix-
stowe, Yin mouth, Fort George (In-
verness), Kosyth, Newcastle, Sheer- -
ness, Chatham, Driver, 1'nrtsmuuth,
l'ortland, Devnnpnrt, Pembroke and In
the Orkneys and Slietlands, off which
Islands tho squadrons of battle cruis-
ers nnd dreadnoughts await the pleas-ur- o

of Admiral von TlrplU.

commander c.tn estimate his distance,
ho has no way of m'ccrtnlnliiR tho
enemy's speed nnd course, nlthough at
a range of one mile expert torpedo
ofllcers can generally hit a large ves-
sel. A Ml knot torpedo takes M sec-
onds to traverse 1,000 yards. Dnrlnu
that time a 0i) font dreadnought will
travel about I.ISR feet, or more than
twice her length. The possibility of
error Is therefore not remote.

Again, In a rough sea a submarine
submerged tojlghtlng depth rolls like
nn neroplane In n gusty wind. Also,
like nn unstnhllbcil aeroplane, the
porpoise diving type Is In Indifferent
equilibrium Iti the vertical piano and
except at high speeds her motion In
thnt plane Is somewhat uncertain.
Finally, as compared with n swiftly
moving target the boat Is relatively
slow, clumsy and unresponslvo In
mnmcuvrlng.

In view of these limitations to his
nlm nnd the possibility that In project-
ing his periscope to take It the com-
mander tuny draw upon his boat a
death dealing destroyer It Is evident
that tho discharge of a torpedo by n
submarine Is distinctly a "line man
job" and that that man must bo In-

stant In nctlon nnd Iron In nerve.
The fart that from the outbreak of

war Hrltlsh troop ships havo crossed
the Chnnnel in ever going numbers
without, so far as Is publicly known,
a single attack by submarines Is at-
tributed generally to a most efficient
patrol and convoy by destroyers nnd
nlrcrnft.

The destroyer In smooth water or
light seas Is the fastest ship that
floats. Although relatively jmall, It
Is exceedingly quick In miinieuvrlng
nnd can rise from slow to maximum
speed almost Immediately. Further,
it curries a battery of small callbro
guns of extreme rapidity of tire, capa-
ble of destroying any submarine on
whose exposed periscope they nro
trained. The wake of such n perlsenpo
can bo detected Iti n smooth sea at
5,000 yards, and the bull of n sub-
merged submarine makes n disturb-
ance In the water which is visible from
nloft In. a watchful ship.

The value of nlrcraft In detecting
submarines lies m the fact that their
height eliminates reflection nt the sur-
face of the water, as the water tele-
scopes of sponge fishermen nnl s

bottomed boats of Niistnu do.
In clear water tin aviator can see .

submarine at n depth of llftv feet irmoro nnd can signal to a follow in;;
dirigible. Tho latter, approaching tho
surface closely, can drop a be.iv
bomb on the submarine, which, if It
rises to repel the attack by i!.s high
angle guns, can ! rammed by tie it by
destroyers.

No effective .structural defence
ngalnit torpedo nfaclc has yet be a
devised for a battleship's hull. Th
effect of the blow may be localized by
a minute system of compartments and
the Inrush of water may be checked
by admitting compressed air to the
damaged spctlon. Lbjht interior ar-- i
mor, not attached to the outer skin,
has been advocated. It has been pt '"
posed aKo to covet the who b.i'tntr

, externally with four inch armor, b i'
the tendency of IritMcship development
may rather b toward thn rediictlpt

'of all armor, ns in thr. Kittle cruleiVi
l At present extreme vigilance, destroy,
ers and nlrcrnft seem the chb.f do- -
fence,

Despite Its limitations tbe grr.it
value of the submarine at thl t'mn
In coast defence is utiquestinnable.
Tlut It will soon serve with Herts on
the high seas seems wholly probabli
As Admiral Winterhalter puts it. "thn
ultimate goal of submarine cons'ruc.
tloii Is high speed under w.iter." In
a boat which when submerged can
charge the netii.'s column

To reach this goal the discovery
of new motive power inav b neces-
sary. Thus far no way has ben
found for consuming or expelling tin
products of combustion from oil en-
gines that does not leave a wnki
which destroys "he InvMbillty of tho
suhm.irln?.

Extensive Raids Over
German Cities in Prep-- I

oration- - -- Superior
Naval Air Service a
Pet Project of Win-

ston Churchill's
For the protection of London thi

Royal Naval Air Service has in com-
mission 1.10 aeroplanes that art
stationed at points within n radlut
of one hundred miles of the metrop-
olis. A slmrp Itwikoiit for enemv
Zeppelins and T.uibes is kept by pa-
trols of seaplanes and torpedo boa'
destroyers In the North a, whlc'i
on the approach of German nir r.ilden
wireless tne news to shore.

Acting 'otiitn.itider .lohn Cyril Porte.
It. N., who at th.s time lost ye-i- wu
experimenting ,it ll.imiuoud-pot- t, N
V., with tho hydroaeroplane Am. rlo ,

In which he hoped to . n s the A-
tlantic, was, when 1 left ilngland, lit
charce f the it .yu .N'.ival Air sta-
tion at FelKstowe, mnr Harwich. Hi
was in coiutiiaiiil of a squadron of a
doen aerial battle cruisers, the inns.:
formidable aeroplanes of any of thi
air navies .f the bi lllgeieirr

These were built by Glenn H i'ur-tls- s,

the American aviator, ut
ntul nre lugger th.it any-

thing the (li'iiiian. have so fir pro-
duced. Thev -- - designed after tr
model of the Hodman W.iiiiinuiker 15'1

horsepower tlymg boat Amerlct,
I'e'ixstowo is on the dlreit air lani
between Helgoland nnd Londot , and it
is f'ouim.ituler Porte's duty to muiid
the capital of the empire funn attacks
bv Zcppol.ns and aeroplanes. He lies
one of the must Important posts in tlu
Hrltlsh air service.

It Is In the matter of alrshli s, o;
I'outse, that Germany claims 1 b.ivo
a superiority river In r rivals, and "ti
these she bases her hopes. At tin
outbreak of war she Is snppos. io
htivxi had between forty ovd if'v of

Continued on 1'wcllth Vaoc.


